The average yield of lablab bean in Bangladesh is very low (4.8 tons per hectare) compared to that (10 t/ha) in global context. This low yield status is attributed to the lack of prescribed production practices and lack of high potential varieties. Most of the varieties grown in Bangladesh are photoperiod sensitive and timely fixed with indeterminate growth habit. They only flower and produce edible pods during winter season under short day length.
Heritability estimates excluding the genotype-sowing date interaction, variation from the total variance would be more appropriate for prediction of genetic advance upon selection. Information on the genetic advance of yield components and correlation coefficients among themselves from the same population under differential sowing conditions is of practical crop breeding implication. From this paper, we have tried to find out the important genetic parameters relevant to pod yield and useful traits and examine interrelationship among characters contributing to pod and seed yield.
Materials and Method
The experimental plot was located at the Genetics and Plant Breeding Experimental Farm, Bangladesh Agricultural University (BAU), Mymensingh, and the period was from August 2009 to April 2010. Sixty-six climbing genotypes were used in the experiment. The seeds were collected from the Lablab Bean Research Programme of Genetics and Plant Breeding Department, BAU. The materials included a number of advanced lines along with parental genotypes and land races. The experimental plots were prepared by digging pits about one week before sowing. Pits were spaced 2.0 m both between rows and within rows. Each pit was fertilized with 10.0 g Urea, 30.0 g TSP (Triple Super Phosphate), and 20.0 g MP (Muriate of Potash). Fertilizers were well mixed with the soil of the pits. The design was RCB with three replications. The seeds were sown on 14 August 2009. In each pit, 3 to 4 seeds were sown, but only one plant retained after germination. The young growing plant was supported by a single bamboo stake in each pit. Weeding was done at 25 and 50 days after sowing. Harvesting of green edible pods was started in the 2nd week of January 2010 and continued up to middle of April 2010. Data were recorded from all experimental plants on days to first flowering, days to 50% flowering, days to first pod setting, number of pods/plant, 20-pod weight (g), pod yield/plant (g), pod length (cm), number of seeds/pod, number of seeds/plant, 100-seed weight (g), seed yield/plant (g), range, mean, genetic parameter, correlation coefficient, and path coefficient analysis.
Results and Discussion
Genetic parameters, such as the genotypic variance (σ 2 g ), phenotypic variance ( σ2 p ), genotypic coefficient of variation (GCV), phenotypic coefficient of variation (PCV), heritability (h 2 b ), expected genetic advance (GA), and expected genetic advance in percentage of mean (GA%) were estimated for all the characters under study ( Table 2 ). The heritability was categorized as suggested by Robinson et al. (1949) , while genetic advance by Johnson et al. (1955) . All the characters showed marked differences between GCV and PCV estimates indicating that substantial variation for these characters was contributed by environmental components. Seed yield/plant had the highest GCV (66.39%). Most of the characters displayed high heritability in the study. These high heritabilities might be attributed to genetic diversity and variation. Days to first flowering (DF) had high heritability (97.99%) with limited GCV (16.04%); similar result was observed by Rahman (1989) . Kabir and Sen (1987) also found high heritability ( h 2 b ) for days to flowering. Further, DF (Days to flowering) showed moderate GA in percentage of mean (32.71%). Days to first pod setting showed high heritability with low GCV and moderate GA. This result indicated that selection for days to first pod setting within these genotypes might not be effective. In the present study, number of seeds/pod had moderately low h 2 b (35.40%) with moderately low GCV (13.88%) and moderately low GA (17.01%). Rahman et al. (1988) reported low heritability coupled with low genetic gain for number of seeds/pod. The values of genotypic and phenotypic coefficients of variation for seed yield/plant were high 66.39% and 70.37%, respectively, and the difference between those was low suggesting limited influence of the environment for the expression of this character.
Very high estimates of both h 2 b (99.92%) and genetic advance (132.98%) registered for number of pods/plants suggesting that this character was predominantly controlled by additive genes, therefore, highly heritable. Nahar and Newaz (2005) also found similar results; Rahman (1989) observed very high h 2 b coupled with high GCV for number of pods/plant. Pod yield/plant also displayed high h 2 b (99.87%), high GA (130.07%), and GCV (63.18%). The high estimates of these genetic parameters suggested that pod yield/plant was genetically controlled with little environmental influence. Similar results were observed by Nahar and Newaz (2005) . Twenty green pod weight displayed negligible difference between GCV and PCV suggesting environment had little effect for its expression. The high h 2 b (98.08%) estimate coupled with high GA (52.62%) indicated the involvement of additive genes for the control of this character. Ali et al. (2005) found high heritability for pod weight. The moderately high h 2 b (76.64%) coupled with moderately high GA (42.13%) in pod length indicated the importance of both additive and non-additive genetic effects for the control of this character. Selection for this character would, therefore, be moderately effective. Rahman (1989) observed fairly high h 2 b for pod length with limited GCV. The high estimate of h 2 b (97.87%) and moderately high GA (31.23%) of 100-seed weight indicated the importance of additive genetic effect for the control of this character. Raffi and Nath (2004) also found similar result in drybean. The PCV (64.60%) for number of pods/plant was higher than the GCV (64.58%). The difference between these parameters was nil suggesting environment had little or no role on the number of pods/plant for its expression. High h 2 b (99.92%) and high GA (132.98%) for this trait indicated the importance of additive genetic effect for the control of this character.The difference between genotypic and phenotypic coefficients of variation for pod yield/plant was virtually nil (Table 2) suggested that selection for this character would be effective. Rahman (1989) observed moderate h 2 b with high GCV for edible pod yield/plant. Heritability estimates may be of great help for selection on the basis of phenotypic performances. High heritability along with high expected genetic advance is usually more useful in predicting the resultant effect for selecting the best individuals than heritability alone (Johnson et al., 1955) . Swarup and Chaugale (1962) observed that heritability was not always an indication of high genetic advance.
To have more clear understanding of the variation present in the experimental materials, variability parameters, such as range (min./max. values), overall mean, variance, and coefficient of variation were estimated for all the characters.
Genotypic and phenotypic correlations
Genotypic and phenotypic correlation coefficients among various characters are shown in Table 4 . In most of the cases, the genotypic correlation coefficients were higher than the corresponding phenotypic correlation values, which suggested that the association of these characters had largely been influenced and regulated by genotypic cause rather than by environmental factors. In this investigation, pod yield showed moderately significant correlation coefficients with days to first flowering in genotypic level but non-significant positive correlation at phenotypic level. Rahman (2002) reported that pod yield/plant was positively and significantly correlated with days to first flowering. Number of pods/plant displayed significant positive correlation with seed yield/plant, number of seeds/plant and pod yield/plant at 1% level of probability at phenotypic and genotypic levels but negatively correlated with 20-pod weight, pod length, number of seeds/pod. 20-pod weight was positively correlated with pod yield/plant and pod length at both genotypic and phenotypic levels. Pod yield/plant showed strong significant positive correlation with number of seeds/plant and seed yield/plant at 1% level of probability. Again pod yield/plant had non-significant positive correlation with pod length and number of seeds/pod but significant negative correlation with100-seed weight at 5% level of probability. Number of seeds/plant was strongly and positively correlated with seed yield/plant at both genotypic and phenotypic levels, but negatively correlated with 100-seed weight. Hundred-seed weight was positively correlated with seed yield/plant. Similar result was also found in dry bean by Raffi and Nath (2004) .The result of the present study showed that days to 1 st flowering, number of pods/plant and 20-pod weight had highly significant positive correlation with pod yield/plant in both genotypic and phenotypic levels. Mishra et al. (1996) reported significant positive collation between seeds/pod and pod yield. Path analysis: Seed yield is a complex quantitative trait attributed by a number of other component traits. Although correlation studies provide information about yield attributes but do not give an exact picture of relative importance of direct and indirect influence of the related characters towards yield. So in order to ascertain a clear picture of the interrelationship, how the yield attributes exercise their impact on yield and which of them converge on yield directly and indirectly, path analysis has been worked out. Path coefficients based on both genotypic and phenotypic values of 10 important yield contributing characters on seed yield are presented in Table 4 and 5. It appears that days to 1 st flowering, days to 50% flowering, days to 1 st pod setting, number of pods/plant, 20-pod weight, pod yield/plant, pod length, number of seeds/pod, number of seeds/plant, 100-seed weight influenced seed yield/plant directly in positive direction. (Table 4 and 5) days to first flowering had positive direct effect on seed yield. Similar result was observed by Shinde and Dumbre (2001) in French bean. High positive indirect effects of days to first flowering on seed yield/plant was displayed through days to 50% flowering, number of pods/plant, 20-pod weight, pod yield/plant and number of seeds/plant. In spite of positive correlation with seed yield/plant, days to first flowering exhibited positive direct effect on seed yield, which had been offset by its positive and remarkable indirect effect on pod yield. But days to first flowering had negative and indirect correlation with days to1 st pod setting, pod length, number of seeds/pod, and 100-seed weight.
Days to first flowering: Analysis shows
Days to 50% flowering: Days to 50% flowering exhibited positive direct effect on seed yield/plant and it influenced the seed yield positively through its indirect effects via number of pods/plant, pod yield/plant, number of seeds/plant. But days to 50% flowering was negatively and indirectly correlated with days to 1 st pod setting, 20-pod weight, pod length, number of seeds/pod and 100-seed weight.
Days to 1 st pod setting: Days to first pod setting displayed negative direct effect on seed yield/plant and it influenced seed yield positively through indirect effects via days to 50% flowering, number of pods/plant, pod yield/plant, number of seeds/plant.
Number of pods/plant: Pods/plant had the 2 nd highest significant and positively direct effect on seed yield (0.466) and its correlation with seed yield was positive at the genotypic level. Positive direct effect on seed yield was also obtained by Rahman et al. (1988) in Lablab purpureus. The negative indirect effects of pods/plant on seed yield via days to first pod setting, pod length, 20-green pod weight, number of seeds/pod, and 100-seed weight reduced the correlation value. 
20-pod weight:
20-pod weight exhibited high positive direct effect on seed yield/plant and its correlation with seed yield was negative and insignificant. It had negative indirect effect on seed yield via days to 50% flowering, number of pods/plant and number of seeds/plant.
Pod yield/plant: Pod yield/plant showed positive direct effect on seed yield and its correlation with seed yield was positive and highly significant (P < 0.01). But it had negative indirect effect on seed yield via days to 1 st pod setting and 100-seed weight.
Pod length: Pod length had positive direct effect on seed yield and its correlation with seed yield was moderate. Nandi et al. (1999) observed that pod length had high positive direct effect on pod yield. It contributed positively to seed yield through its indirect effects via days to first pod setting, 20-green pod weight, pod yield/plant, number of seeds/pod and 100-seed weight.
No. of seeds/pod: Number of seeds/pod showed positive direct effect on seed yield and its correlation with seed yield was also positive. But the trait had negative indirect effects of days to 1 st flowering, days to 50% flowering and number of pods/plant.
No. of seeds/plant: Number of seeds/plant had the highest positive direct effect on seed yield (0.511) and its correlation with seed yield was positive and highly significant at 1% level of probability. The character had negative indirect effects of days to first pod setting, 20-pod weight, pod length, number of seeds/pod and 100-seed weight.
100-seed weight:
Hundred-seed weight showed positive direct effect on seed yield/plant. Its correlation with seed yield was positively, but the negative indirect effects of 50% flowering, number of pods/plant, pod yield/plant and number of seeds/plant reduced its correlation value with seed yield. On the whole, path coefficients indicated that days to 1 st flowering, days to 50% flowering, number of pods/plant, 20-pod weight, pod yield/plant, pod length, number of seeds/pod, number of seeds/plant ,100-seed weight seed yield/plant were the most important yield contributing characters. They contributed to pod yield and seed yield directly in positive direction. These nine characters considered as primary yield components in climbing genotypes of lablab bean. Therefore, selection based on these characters would bring about good effect on pod yield and seed yield.
